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(57) ABSTRACT 

The output of an engine driven generator G is directly 
supplied to a motor 7 for travel Without the intermediary of 
a battery. The output capacity of each of the generator G and 
motor 7 is determined so that the maximum output of the 
generator G may substantially coincide With the maximum 
control electric poWer that is supplied to the motor 7. The 

(21) APPL No. 10/795,439 over-current With respect to the motor is suppressed by the 
output impedance of the generator G. A CPU 102 performs 

(22) Filed; Man 9, 2004 output control so as for the output to conform to the load 
according to the electric current With respect to the motor. If 

(30) Foreign Application Priority Data the electric current increases, the voltage is varied to a level 
thereof that conforms to that electric current for ensuring 
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HYBRID TYPE WORKING MACHINE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a hybrid type 
Working machine that is equipped With an engine and an 
electric poWer-driven motor (motor) each of that serves as 
the poWer source, and more particularly to a hybrid type 
Working machine that is constructed so that the output of a 
generator that is driven by the engine may be supplied 
directly to the motor Without the intermediary of a battery. 

[0003] 2. Description of the Related Art 

[0004] In a Working machine such as a poWer tiller and 
laWn moWer, in the ordinary Working that is done outdoors, 
the machine that uses an engine as the poWer source, 
Whereas, in the area Where a loW level of operation sounds 
is required, the machine that uses a motor as the poWer 
source Was employed. Like this, conventionally, the Working 
machine that is driven by the engine and that Which is driven 
by the motor Were individually separately employed 
uniquely to the use purposes. 

[0005] In contrast, there have in recent years been pro 
posed so-called hybrid type Working machines that use both 
of the engine and motor as the poWer source in the Way that 
they are used as hybridiZation. For eXample, a Japanese 
of?cial gaZette of Japanese Patent Application Laid-Open 
No. 2001-161114 discloses a car type farming Working 
machine Wherein a Working machine is mounted to an 
automotive vehicle for travel, in Which to a driving system 
for the Working machine side and that for the generator that 
has been loaded on the automotive vehicle for travel there is 
transmitted the poWer that is delivered from the engine. And, 
When the load that is applied to the engine from the Working 
machine is small in magnitude, the generator is driven by the 
surplus poWer of the engine, and the surplus energy is 
accumulated in a relevant battery as the electric poWer. This 
car type farming Working machine is a hybrid type Working 
machine that attaches importance to the efficient use of 
energy so that the load to the engine may be maintained 
Within a proper range of values; and that the battery may be 
able to be used as the source of driving the motor. 

[0006] On the other hand, in a Japanese of?cial gaZette of 
Japanese Patent Application Laid-Open No. 2001-161104, 
there is disclosed a hybrid type managing machine (Working 
machine) Wherein for driving the travel of a managing 
machine main body and for driving the generator there is 
used an engine poWer, Whereby the managing machine main 
body is driven using a motor the poWer source of that is a 
battery that has been electrically charged by the generator. 
This hybrid type managing machine has been improved in 
operating ef?ciency With conceiving the easy controllability 
of a motor enabling simplifying the complex Working 
machine operation mechanism. 

[0007] The above-described hybrid type Working machine 
and managing machine each necessitate the use of a battery 
in order to store once the generation output of the generator 
that is driven by a relevant engine. Accordingly, even if the 
Working machine is small in siZe, increasing the siZe, as Well 
as increasing the Weight, of it Was inevitable by the eXtent 
to Which the battery has been loaded. 
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SUMMARY OF THE INVENTION 

[0008] The present invention has been made to solve the 
above-described points of problem and has an object to 
provide a hybrid type Working machine that has no battery 
loaded thereon. 

[0009] To attain the above object, the present invention 
has a ?rst characteriZing feature in that it provides A hybrid 
type Working machine, having a generator that is driven by 
an engine and a motor that is driven by an electric poWer that 
is supplied from the generator, Wherein the motor is driven 
by having directly supplied thereto only the electric poWer 
generated from the generator; and the output capacity of 
each of the generator and motor is determined so that the 
maXimum output electric poWer of the generator that is 
limited by the output impedance of the generator may fall 
under the maXimum control electric poWer that is supplied 
to the motor. 

[0010] According to the ?rst characteriZing feature, unlike 
the arrangement Wherein an auXiliary poWer source such as 
a battery is provided to store the output of the relevant 
generator; and from this auxiliary poWer source to the motor 
there is supplied an electric poWer, only the generator that is 
connected directly to the motor Without the intermediary of 
a battery, etc. is used as the poWer source for the motor. And, 
since the maXimum electric current of the generator that is 
limited by the output impedance of it is set to Within a range 
of the maXimum electric current that is supplied to the 
motor, the use of a protection circuit With respect to the 
over-current is unnecessary. 

[0011] The present invention has a second characteriZing 
feature in that it provides a hybrid type Working machine 
Wherein in the ?rst characteriZing feature the engine is 
subjected to a substantially ?Xed speed operation to com 
pose a driving source for a Working machine main body; and 
the motor composes a driving source for moving the Work 
ing machine. According to the second characteriZing feature, 
by the engine that is rotated With a substantially ?Xed speed, 
there can be obtained an appropriate Working output for the 
Working machine main body. And the movement of the 
Working machine can be simply made through control of the 
speed of the motor. 

[0012] The present invention has a third characteriZing 
feature in that it provides a hybrid type Working machine 
Wherein in the second characteriZing feature in correspon 
dence With the status of load of the motor an electric poWer 
is supplied thereto so as to maintain the number of rotations 
of the motor to be the one that corresponds to a substantially 
?Xed speed; and at the time of overload’s being applied to 
the motor the amount of electric poWer supplied thereto is 
decreased. According to the third characteriZing feature, an 
electric poWer that corresponds to the magnitude of load is 
supplied to the motor, and the number of rotations is 
maintained at a substantially ?Xed speed. At the time of the 
over-load to the motor there is supplied, the amount of 
electric poWer supplied is decreased, Whereby the moving 
speed of the Working machine is decreased. Accordingly, the 
Work that is performed using the Working machine main 
body can continue to be done Without hindrance. 

[0013] The present invention has a fourth characteriZing 
feature in that it provides a hybrid type Working machine 
Wherein in one of the preceding ?rst to third features the 
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generator is a single-phase generator; the motor is a univer 
sal motor; and the machine comprises control means that 
controls the output of the generator by the alternating current 
phase control that is performed by means of a bi-directional 
thyristor. According to the fourth characteriZing feature, the 
circuit construction at an output stage to the motor is simple. 

[0014] The present invention has a ?fth characteriZing 
feature in that it provides a hybrid type Working machine 
Wherein in one of the preceding ?rst to third features the 
generator is a three-phase generator; the motor is a DC 
motor; and the machine comprise control means that con 
trols the output of the generator by the phase control that is 
performed by means of a thyristor bridge. 

[0015] According to the ?fth characteriZing feature, since 
it is possible to take out the output of the generator With a 
high ef?ciency, it is possible to achieve reduction in siZe as 
Well as increasing the capacity. 

[0016] The present invention has a sixth characteriZing 
feature in that it provides a hybrid type Working machine 
Wherein in one of the preceding ?rst to third features output 
Windings of the generator are constructed in the Way that a 
mode in Which they are connected in parallel to each other 
and a mode in Which they are connected in series to each 
other are freely sWitchable betWeen the modes; and, When an 
ordinary operation is performed, the output Windings are 
used in the form of their being connected in series and, When 
making the torque of the motor increase, the output Windings 
are sWitched to the mode in Which they are connected in 
parallel to each other. 

[0017] According to the sixth characteriZing feature, by a 
control that is performed With respect to sWitching the 
connection of the Windings, it is possible to simply select the 
output correspondingly to the status of operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a drive circuit diagram of a drive circuit 
for a Working machine according to an embodiment of the 
present invention; 

[0019] FIG. 2 is a perspective vieW of a laWn moWer 
according to the embodiment of the present invention; 

[0020] FIG. 3 is a plan vieW illustrating a main part of the 
laWn moWer according to the embodiment of the present 
invention; 

[0021] FIG. 4 is a block diagram illustrating the entire 
system of the laWn moWer; 

[0022] FIG. 5 is a graphic characteristic diagram of a 
motor, illustrating the relationship among the electric cur 
rent, voltage, and torque; 

[0023] FIG. 6 is a graphic diagram illustrating the rela 
tionship betWeen the electric current and voltage of the 
motor; 

[0024] FIG. 7 is a graphic diagram illustrating the rela 
tionship betWeen the electric current and voltage of the 
generator; 

[0025] FIG. 8 is a graphic diagram illustrating the rela 
tionship betWeen the proportion of electrical conduction of 
the thyristor and the electric current of the generator; 

Nov. 11, 2004 

[0026] FIG. 9 is a drive circuit diagram illustrating a 
modi?cation; and 

[0027] FIG. 10 is a drive circuit diagram illustrating a 
second modi?cation. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] A description Will be in detail given beloW of an 
embodiment according to the present invention With refer 
ence to the accompanying draWings. FIG. 2 is a perspective 
vieW of an entire of a laWn moWer corresponding to the 
hybrid type Working machine according to an embodiment 
of the present invention, and FIG. 3 is a plan vieW of a main 
portion of the laWn moWer. In FIG. 2, a pair of front Wheels 
Wf and Wf is suspended to a front portion of a cutter housing 
1 in the laWn moWer, and a pair of rear Wheels Wr and Wr 
is suspended to a rear portion of the cutter housing. A 
vertical type engine E in Which an output shaft or a crank 
shaft is vertically provided is mounted in a center portion of 
the cutter housing 1, and an engine cover C is put on an 
upper protruding portion of the engine E. An operation 
handle H extending so as to rearWard ascend toWard a rear 
side is provided in both sides of a rear portion of the cutter 
housing 1, and a grass bag B for receiving moWn laWn 
grasses is provided in the rear portion of the cutter housing 
1. 

[0029] In FIG. 3, a holloW cylindrical cutter chamber 3 
that is open in a loWer surface, that is, a ground surface side 
is formed in a center portion of the cutter housing 1, and a 
blade cutter (a Working machine main body) 4 is received in 
the cutter chamber 3. The blade cutter 4 is connected With a 
crankshaft 5 of the engine E, and is driven by the engine so 
as to rotate Within the cutter chamber 3. 

[0030] AlaWn grass discharging port 2 extending rearWard 
from an outlet of the cutter chamber 3 and communicating 
With the grass bag B (refer to FIG. 2) is formed in a right 
side of the cutter housing 1 in a forWard moving direction. 
The laWn grasses moWed by the blade cutter 4 are propelled 
by a bloWer (not shoWn) and collected in the grass bag B 
through the laWn grass discharging port 2. Such the blade 
cutter 4 and the bloWer are generally designated as the 
Working tool for laWn moWing. 

[0031] Rear Wheel supporting members 14, 14 are respec 
tively arranged in both right and left sides of the rear portion 
of the cutter housing 1, and axles 16, 16 of the rear Wheels 
Wr and Wr are suspended to the supporting members 14, 14. 
The right and left supporting members 14, 14 are connected 
to each other by a connecting shaft 19, and output shafts 17, 
18 are provided in parallel to the connecting shaft 19. One 
ends of the output shafts 17 and 18 are connected to an 
electric motor 7, another ends of the output shafts 17 and 18 
extend respectively to the supporting members 14, 14 and 
are connected to the axles 16, 16 of the rear Wheels Wr and 
Wr via a reduction gear mechanism 8. 

[0032] Inside the engine cover C that covers the upper part 
of the engine E there is accommodated a recoil starter not 
illustrated. Astarter grip 15 that is connected to a starter rope 
(not illustrated) is retained on the engine cover C. 

[0033] FIG. 4 is a block diagram illustrating the entire 
system of the laWn moWer. A generator G is connected to the 
engine E. The generator G is, for example, an outer rotor 
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type three-phase AC generator. The output of the generator 
G is connected to a drive circuit 10 for a motor 7, and the 
drive circuit 10 performs phase control on the alternating 
current that has been input from the generator G and supplies 
it to the motor 7. The motor 7 is, for example, a DC motor 
but may be a universal motor or the like as later described. 
The drive circuit 10 generates an output that conforms to that 
motor 7. The detail Will be described later. The engine E can 
be sWitched in multiple stages to, for example, 3000, 2500, 
and 2000 rpm and the engine E is controlled so that it may 
be maintained at each of these numbers of revolutions, 
through the use of a mechanical type governor. 

[0034] The control for the moving speed of the laWn 
moWer, namely the control for the motor 7 Will noW be 
explained. FIG. 5 is a graphic diagram illustrating the 
characteristic of the motor 7. In this ?gure, When the load 
increases during the travel that is made at an operating point 
(a) that is the intersection betWeen the number of rotations 
Na and the torque Ta, for maintaining a number of rotations 
to a target, the characteristic moves to an operating point (b) 
that is the torque Tb. Namely, the voltage that is applied to 
the motor is altered from a voltage V1 to a voltage V2. As 
a result, the electric current increases, and the torque 
increases by the extent to Which the load has increased, With 
the result that the number of rotations of the motor is 
maintained at the target number of rotations Na. Thereby, the 
laWn moWer makes its travel With a ?xed speed. HoWever, 
it is Within only a proper range of load With respect to the 
electric poWer that the generator G outputs that such ?xed 
speed travel is possible. In a range of overload that requires 
the use of an electric poWer the level of that is higher than 
the output that is limited by the output impedance of the 
generator G, With an increase in the load the electric current 
With respect to the motor increases, according to Which the 
voltage decreases. As a result, the torque decreases, With the 
result that the number of rotations becomes unable to be 
maintained to the target as is, and hence the laWn moWer 
makes a decreased-speed travel. 

[0035] The explanation Will noW be given in further detail. 
FIG. 6 is a diagram illustrating the relationship betWeen the 
motor current and the motor voltage inside of the control 
lable range as Well as outside the controllable range, namely 
in the range of overload. In the controllable range, for 
maintaining the number of rotations to the target (eg 3000 
rpm), as the electric current to the motor increases, namely 
the load increases, the motor voltage increases. This can be 
realiZed by the increase in the output of the generator G. 
Concrete control of the output Will be described later. 

[0036] On the other hand, in the range of overload, 
although as the load increase the electric current to the motor 
increases, since the output of the generator G is beyond the 
maximum value, the voltage cannot be maintained as is. 
Namely, the motor voltage gradually decreases. Like this, in 
a case Where there is required the electric current to the 
motor (here 50 amperes) or more that corresponds to the 
maximum voltage (here 22 volts) that is limited by the 
output impedance of the generator G, it falls outside the 
controllable range that enables maintaining the number of 
rotations to the target. 

[0037] FIG. 7 illustrates the relationship betWeen the 
electric current and voltage When the number of revolutions 
of the engine is 3000 rpm and the generator G has exhibited 
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its maximum ability (When the electrical-conduction per 
centage is 100% as later described). The generator G outputs 
according to the maximum ability up to the output electric 
current of 50 amperes, and, even When the value of the 
output electric current increases, the output voltage thereof 
is maintained at a maximum voltage level of 22 volts. 
HoWever, When the output electric current is 50 amperes or 
more, the output voltage gradually decreases. The maximum 
Working ability electric current value of this generator G is 
50 amperes. The characteristic of the motor 7 illustrated in 
FIG. 6 depends on the characteristic of that generator. In 
case of the output electric current the value of that is smaller 
than that maximum Working ability electric current value, 
the number of revolutions of the engine is maintained at the 
target number of revolutions, eg 3000 rpm, Which enables 
the machine to make a ?xed-speed travel. Namely, the range 
the values Within Which are equal to or smaller than the 
maximum Working ability electric current value is the range 
of control (the range of the electric current’s being control 
lable) that enables the control to be performed by the drive 
circuit 10, Whereas the range the values Within Which are 
greater than the maximum Working ability electric current 
value is a range that is outside that range of control. 

[0038] In FIG. 1 there is illustrated an example of the 
drive circuit 10. The drive circuit 10 is equipped With a 
thyristor bridge 101 and a CPU 102. As indicated in dotted 
lines, a smoothing capacitor 103 may be provided therein. 
HoWever, for achieving the miniaturiZation of the circuit 
unit, the use of that capacitor may be omitted. The motor 7 
denotes a DC brush motor. The CPU 102 can obtain an 

electric poWer from a single-phase subsidiary Winding (coil) 
SC of the generator G. 

[0039] The CPU 102 detects the electric current to the 
motor, and performs phase control on thyristors 110a, 101b, 
and 1116 according to that electric current of the motor, and 
controls the output of the motor 7. Namely, the CPU 102 
changes the electrical-conduction phase angle, i.e. on-tim 
ing, of the thyristors to thereby control the electrical-con 
duction percentage Within the Waveform of the AC output 
signal of the generator G. 

[0040] In FIG. 1, the drive circuit 10 detects the electric 
current to motor that corresponds to the load. When the load 
that is applied to the motor 7 changes, the motor current 
changes. FolloWing the change in the motor current, the 
motor voltage also changes. For example, When during the 
operation the load increases and the motor current thereby 
increases, the motor voltage decreases. As a result, the 
number of rotations of the motor decreases folloWed by the 
decrease in the torque. If that is maintained, as it is, the speed 
of the travel decreases. Therefore, for maintaining the num 
ber of rotations to the target, it is carried out to increase the 
output and thereby increase the motor voltage. 

[0041] FIG. 8 is a diagram illustrating an example of the 
output electric current of the generator G corresponding to 
the electrical-conduction percentage of the thyristor, i.e. 
electric current to motor. The range that covers the electrical 
conduction percentage from 60 to 100% is the range of 
control (the range of the electric current’s being control 
lable), Within Which the output is controlled. For example, it 
is assumed that the operation be in the state of being 
performed With the electrical-conduction percentage being 
70% and the motor current being 20 amperes. If in such an 
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operational state the load has increased and the motor 
current has increased up to 40 amperes, there is determined 
the electrical-conduction percentage that corresponds to the 
motor current, according to that FIG. 8. Namely, the elec 
trical conduction percentage 70% is changed to the one of 
90% that corresponds to the motor current of 40 amperes. As 
a result, the motor voltage increases, Whereby the number of 
rotations is maintained to the target. As a result, the torque 
is prevented from decreasing, Whereby the laWn moWer 
makes a substantially ?xed-speed, stable travel Without that 
speed’s being decreased. 

[0042] In a case Where a battery has been loaded, it is 
necessary to use a circuit for, under the assumption that 
excess-current resulting from a motor lock, etc. take place, 
detecting the electric current and stopping the operation of 
the relevant driving element When such excess-current has 
taken place for protecting it. In contrast to this, in the drive 
circuit 10 of this embodiment device, there is used no battery 
and it is arranged that the electric poWer be directly supplied 
from the generator G to the motor 7; and the maximum 
output electric poWer of the generator G fall beloW the level 
of the maximum control electric poWer that is supplied to the 
motor 7. Therefore, the capacity of the driving element (in 
the example of FIG. 1 the thyristor and diode) that is used 
in the drive circuit 10 can be determined by the maximum 
value of the output current of the generator G. Therefore, the 
use of any protection circuit With respect to the excessive 
amount of electric current can be omitted. 

[0043] FIG. 9 is a circuit diagram according to a modi 
?cation of the drive circuit. The same reference numerals 
and symbols as those in FIG. 1 are used to denote the same 
portions. In this ?gure, the generator G is a single-phase 
generator and the motor 7 is a universal motor. The drive 
circuit 100 includes a bi-directional thyristor 105 and the 
CPU 102 detects the electric current to the motor and 
controls turn-on timing of the bi-directional thyristor to 
cause the variation in the voltage in the motor 7 according 
to the electric current With respect thereto. Namely, When the 
load varies and the motor current varies accordingly, the 
drive circuit 100 causes the variation in the voltage of the 
motor 7 to cause the increase or decrease in the torque. 

[0044] FIG. 10 is a circuit diagram according to a second 
modi?cation of the drive circuit. In this ?gure, the generator 
G is a single-phase generator, and the motor 7 is a universal 
motor. As in the case of the preceding modi?cation, the 
voltage of the motor 7 is controlled according to the level of 
the load. The single-phase Winding of the generator G is 
freely sWitchable betWeen the serial connection and parallel 
connection through the use of the sWitches SW1 and SW2. 
Ordinarily, the sWitches SW1 and SW2 are sWitched to the 
solid line indicated position, Whereby the Windings (coils) 
CLl and CL2 are brought to a serial connection and in this 
serial connection they are used. In a case Where necessitating 
the use of a great motor 7 torque as at the time of accelera 
tion, etc., the sWitches SW1 and SW2 are sWitched to the 
dotted line indicated positions, Whereby the Windings CLl 
and CL2 are connected to each other in parallel. This is 
because it is possible to a larger electric current When they 
are connected in parallel. And, also, that is for the purpose 
of, in the ordinary operation necessitating no large torque, 
making small the relevant electric current to thereby miti 
gate the burden upon the generator G. For example, With a 
mode-changeover sWitch being provided, it is arranged that, 
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in the Working mode that necessitates the use of a large 
torque, the operator can select that parallel connection. 

[0045] The output capacity of the generator G and the 
output of the motor 7 may be related to each other as 
folloWs. Namely, it is set that the output of the generator is 
motor rating+ot (the capacity that is needed for acceleration 
from the stationary state to the travel state of motor). 
Namely, setting is done in such a Way that the maximum 
Working ability electric value the motor needs to have is 
equal to the maximum output electric current value of the 
generator G that is limited by the output impedance. By 
doing so, as described above, it is possible to do aWay With 
the protective function for the driving element of the drive 
circuit 10. 

[0046] Although in the above-described embodiment the 
laWn moWer has been described as an example of Working 
machine, the invention is not limited thereto. The invention 
can be applied to various types of Working machines, such 
as a ploWing rotary and snoW clearing auger of a poWer tiller 
and snoW clearer, that include a Working machine main body 
equipped With Working tool members that are driven by an 
engine as Well as a vehicle body that is driven by a motor for 
moving the Working machine main body in the manner in 
Which the vehicle body has it loaded thereon or has it 
connected thereto. 

[0047] As Will be apparent from the foregoing explana 
tion, according the invention set forth in the claims 1 to 6, 
the motor is driven using only the output alone of the 
generator as the poWer source Without the intermediary of 
any auxiliary poWer source such as a battery. Accordingly, 
the batteries and the structure (the space and supporting 
members) for having the batteries loaded thereon are unnec 
essary, thereby miniaturiZing the machine can be achieved. 
In addition, even in a case Where no excess-current preven 
tive circuit that becomes necessary When loading the bat 
teries is provided, if the generator the output of that is 
appropriate is combined With the relevant motor, the electric 
current thereto is controlled by the output impedance of the 
generator. Accordingly, the construction of the relevant 
electric circuit can be simpli?ed. 

[0048] According to the invention as set forth in the claim 
2, regarding driving the Working machine main body, an 
appropriate level of output can be ensured through a ?xed 
speed operation of the engine, While, regarding moving the 
Working machine, that travel can simply be made through 
controlling the speed of the motor. 

[0049] According to the invention as set forth in the claim 
3, despite the fact that the electric poWer is directly supplied 
from the generator to the motor, at the time When an 
excessive amount of electric current is fed to the motor the 
amount of electric poWer that is supplied to the motor is 
limited. Therefore, it is possible for the Working machine 
main body to continue to do its Work. 

[0050] According to the invention as set forth in the claim 
4, the construction of an output stage to the motor from the 
generator is simple. According to the invention as set forth 
in the claim 5, since it is possible to take out the output of 
the generator With a high ef?ciency, it is possible to make the 
machine small in siZe and make the capacity large. Accord 
ing to the invention as set forth in the claim 6, in spite of the 
generator’s being small in siZe, When it is necessary to use 
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a large torque such as When acceleration is made, it is 
possible to obtain a large output. 

What is claimed is: 
1. Ahybrid type Working machine, having a generator that 

is driven by an engine and a motor that is driven by an 
electric poWer that is supplied from the generator, 

Wherein the motor is driven by having directly supplied 
thereto only the electric poWer generated from the 
generator; and 

the output capacity of each of the generator and motor is 
determined so that the maximum output electric poWer 
of the generator that is limited by the output impedance 
of the generator may fall under the maximum control 
electric poWer that is supplied to the motor. 

2. A hybrid type Working machine according to claim 1, 
Wherein the engine is subjected to a substantially ?xed speed 
operation to compose a driving source for a Working 
machine main body; and the motor composes a driving 
source for moving the Working machine. 

3. A hybrid type Working machine according to claim 2, 
Wherein in correspondence With the state of load of the 
motor an electric poWer is supplied thereto so as to maintain 
the number of rotations of the motor to be the one that 
corresponds to a substantially ?xed speed; and at the time of 
overload’s being applied to the motor the amount of electric 
poWer supplied thereto is decreased. 

4. A hybrid type Working machine according to one of 
claims 1 to 3, Wherein 
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the generator is a single-phase generator; 

the motor is a universal motor; and 

the machine comprises control means that controls the 
output of the generator by the alternating current phase 
control that is performed by means of a bi-directional 
thyristor. 

5. A hybrid type Working machine according to one of 
claims 1 to 3, Wherein 

the generator is a three-phase generator; 

the motor is a DC motor; and 

the machine comprises control means that controls the 
output of the generator by the phase control that is 
performed by means of a thyristor bridge. 

6. A hybrid type Working machine according to one of 
claims 1 to 3, Wherein output Windings of the generator are 
constructed in the Way that a mode in Which they are 
connected in parallel to each other and a mode in Which they 
are connected in series to each other are freely sWitchable 
betWeen the modes; and, When an ordinary operation is 
performed, the output Windings are used in the form of their 
being connected in series and, When the torque of the motor 
is increased, the output Windings are sWitched to the mode 
in Which they are connected in parallel to each other. 


